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(57)Abstract: 

PROBLEM TO BE SOLVED; To achieve excellent moving picture 
displaying performance and high contrast display in a display panel 
us.ng organic EL (electroluminescent) elements 
SOLUTION; In this EL (electroluminescent) display device, a current 

ZZZ Q T T* SOU :° e dnVer 10 18 to a V** s ° that an EL 
element 16 emits hght with luminance being n times as large as a 
prescribed luminance. The programmed current is held in a 
capacrtcr 14. A TFT (thin film transistor) 17d is controlled so that 
the EL element 16 is lighted for a period being one n~th as long as 
one frame. As a result, an average luminance becomes the 
prescribed luminance. The vale of (n) is made to be 2 to 6 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] with the 1st actuation which is the actuation approach of EL indicating equipment of having 

the source signal line which impresses the image data which a pixel is arranged in the shape of a matrix, 

and writes in said pixel, and writes the image data which becomes twice [ abbreviation N ] the 

brightness of said pixel in said source signal line The actuation approach of the 2nd actuation which 

impresses the current corresponding to the image data written in said pixel to the EL element of a pixel, 

and EL display with which a predetermined period and 3rd actuation to intercept are carried out for said 

current, and the value of said N is characterized by or more 1.2 being six or less. 

[Claim 2] A predetermined period is the actuation approach of EL display according to claim 1 

characterized by being time amount shorter than WN of one frame or the 1 field. 

[Claim 3] N is the actuation approach of EL display according to claim 1 characterized by or more 1.2 

being six or less. 

[Claim 4] The EL element which is shown in the organic electroluminescence display with which the 
pixel has been arranged in the shape of a matrix, and was formed in each pixel, The transistor for 
actuation which supplies the current impressed to said EL element, and the capacitor connected to the 
gate terminal of said transistor for actuation, The 1st switching element which impresses an electrical 
potential difference to said capacitor, and the 2nd switching element which turns on and off the current 
passed to said EL element, The gate driver circuit which chooses said switching element, and the 
source driver circuit which sets up the electrical potential difference written in said capacitor are 
provided. Said source driver circuit The electrical potential difference written in said capacitor is set up 
so that the current passed to said EL element may be N times the predetermined value. Said electrical 
potential difference It is EL display which is impressed to the pixel of the 1st switching element which 
said gate driver circuit chose, intercepts said 2nd switching element with the current which flows to the 
predetermined period of the one frame, and said EL element, and is characterized by the value of said N 
being six or less [ 1.2 or more ]. 

[Claim 5] The EL element which is shown in the organic electroluminescence display with which the 
pixel has been arranged in the shape of a matrix, and was formed in each pixel, The transistor for 
actuation which supplies the current impressed to said EL element, and the capacitor connected to the 
gate terminal of said transistor for actuation, The 1st transistor component which impresses an 
electrical potential difference to said capacitor, and the 2nd transistor component which turns on and 
off the current passed to said EL element, The gate driver circuit which chooses said transistor 
component, and the source driver circuit which sets up the electrical potential difference written in said 
capacitor are provided. Said source driver circuit The electrical potential difference written in said 
capacitor is set up so that the current passed to said EL element may be N times the predetermined 
value. Said electrical potential difference It is impressed by the pixel of the 1st tolan JISUTAGU 
component which said gate driver circuit chose. Said 2nd transistor component It intercepts with the 
current which flows to the predetermined period of the one frame, and said EL element. Moreover, the 
ratio of said capacitor capacity C1 and the gate-source capacity C2 of said 1st transistor component 
CI: EL display characterized by being 2= 20:1 or less more than C2=200:1C1:C. 
[Claim 6] The EL element formed in each pixel, and 'the transistor for actuation which supplies the 
current impressed to said EL element, The capacitor connected to the gate terminal of said transistor 



for actuation, and the 1st transistor component which impresses an electrical potential difference to 
said capacitor, The 2nd transistor component which turns on and off the current passed to said EL 
element, The Personal Digital Assistant possessing EL display panel which has the gate driver circuit 
which chooses said transistor component, and the source driver circuit which sets up the electrical 
potential difference written in said capacitor, an antenna, a voice demodulator circuit, and a key input 
circuit. 

[Claim 7] The information display characterized by EL display according to claim 4 or 5, the video-signal 
processing circuit, and providing an applied-voltage acjjustment device. 

[Claim 8] It is the EL display characterized by to be EL display which has the source signal line which 
impresses the image data which a pixel is arranged in the shape of a matrix, and is written in said pixel, 
and to change brightness by acjjusting display brightness and changing the current impression time 
amount and the interrupting time to said EL element when said EL display controls the impression and 
the cutoff of a current which flows to the current and the magnitude impressed to the EL element of 
each pixel, and said EL element. 

[Claim 9] EL display according to claim 8 characterized by providing a voice recovery function. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with information displays, such as a cellular phone using EL display 
and these of this invention as which an image is displayed mainly with spontaneous light, etc. 
[0002] 

[Description of the Prior Art] The conventional EL indicating equipment has the gate signal line which 
operates the switching element and component for making the storage capacitance holding the charge 
for driving the thin film transistor the power-source line which supplies power to an EL element, and for 
actuation, and the transistor for actuation, and said storage capacitance memorize an electrical 
potential difference. The storage capacitance of the pixel of arbitration was made to memorize the 
electrical potential difference which flows to a source signal line, the electrical potential difference of a 
power-source line was changed to the current by the thin film transistor for actuation, and the EL 
element was made to emit light by changing a switching element. 

[0003] However, in this indicating equipment, dispersion in the property of the thin film transistor 
component for actuation was displayed on the screen, and there was a problem that the homogeneity of 
a screen was very bad. The circuit for canceling dispersion in the property of said transistor is shown in 
drawing 12 . 

[0004] The circuit of drawing 1 2 has EL element 121 in each pixel, and has switching element 123b for 
turning on and off the power-source line 122 and power-source line which supply power to an EL 
element, and gate signal line 124a which operates a component. Thin film transistor 123a for actuation 
is connected with EL element 121, and the current which flows to EL element 121 by thin film 
transistor 123a for actuation is controlled. In thin film transistor 123for actuation a, it has gate signal 
line 124b for controlling the switching elements 123c and 123d and switching element for writing the 
current which flows to the storage capacitance 125 and the source signal line 126 for holding driver 
voltage in storage capacitance 125. 

[0005] The method of driving the circuit of drawing 12 stores a charge in storage capacitance 1 25 so 
that sink and switching element 123b may be made to 123c, it may make un-flowing and 123d switch- 
on for the current of the request to the source signal line 126 and a current equivalent to the source 
signal line 126 may flow to thin film transistor 123a for actuation. After storing a charge, according to 
the charge stored in storage capacitance by making it flow through un-flowing and 123b in switching 
elements 123c and 123d, a current is passed from the power-source line 122 to EL element 121. 
[0006] This driving method can amend dispersion in the property of the thin film transistor for actuation 
by writing in a current passing to EL element 121 as it is. 

[0007] However, that power consumption becomes large by driving according to a current also about 
this driving method, and in order to make storage capacitance memorize with a current, the write-in 
time amount to storage capacitance becomes large, and there are problems, like write-in lack takes 
place. 
[0008] 

[Problem(s) to be Solved by the Invention] The actuation approach which storage capacitance is made 
to memorize according to a current has the problem of the write-in time amount to power consumption 
or storage capacitance as indicated previously. 



[0009] 

[Means for Solving the Problem] A current program is carried out at a pixel so that EL element 121 may 
emit light by one N times [ predetermined ] the brightness of this. An EL element controls switching 
element 123b so that one frame carries out 1-/N time amount burning. Therefore, although average 
luminance and average force current become a predetermined thing, since the current programmed to a 
pixel is N times, the write-in time amount to storage capacitance 125 is shortened, and write-in lack is 
canceled. 

[0010] Moreover, average luminance [ as opposed to average force current in N ] rises or less [ 2 or 
more ] by six, and the power consumption for taking out predetermined brightness can be reduced. 
[0011] 

[Embodiment of the Invention] In order that each drawing may make a plot easy easily [ understanding ] 
in this description, there are an abbreviation or/and a part which carried out scaling. For example, only 
the part required for explanation is illustrated in the circuit block of drawing 1 . Moreover, the part 
which attached the same number or the notation has the gestalt, the ingredient, the function, or 
actuation of the same or resemblance. 

[0012] It is a low power, and is high display quality, and the organic electroluminescence display panel 
constituted as a display panel in which thin-shape-izing is still more possible by arranging the plurality 
of an organic electroluminescence (EL) component in the shape of a matrix attracts attention. 
[0013] The laminating of the organic stratum functionale (EL layer) of at least one layer to which an 
organic electroluminescence display panel consists of an electron transport layer, a luminous layer, an 
electron hole transporting bed, etc. on the glass plate (array substrate) with which the transparent 
electrode as a pixel electrode was formed, and the metal electrode (reflective film) is carried out. The 
organic stratum functionale (EL layer) emits light by applying the electrical potential difference of minus 
to a transparent electrode (pixel electrode) anode plate (anode) in the cathode (cathode) of plus and a 
metal electrode (reflector), namely, impressing a direct current between a transparent electrode and a 
metal electrode. By using the organic compound which can expect a good luminescence property for 
the organic stratum functionale, EL display panel can be equal to practical use. 

[0014] The circuit diagram of the image display panel by the organic EL device is shown in drawing 1. 
An image display panel consists of the gate driver 19 sections for displaying the video signal inputted as 
the source driver 18 section for inputting a video signal. In the source driver 18 section, the video signal 
for one line changed into gradation data in accordance with Horizontal Synchronizing signal HD is 
passed to each source signal line 1 1 . 

[0015] The gate driver 19 section writes the video signal which flows to the source signal line 11 in a 
pixel, and makes an organic EL device 16 emit light by operating two kinds of gate signal lines 12 of the 
gate signal line 12 for holding the video signal inputted as the gate signal line 12 for writing a video 
signal in a pixel, and continuing turning on an organic EL device 16. 

[0016] The detailed configuration of a pixel is shown in drawing 2 . This pixel is constituted by the gate 
signal line 12, it, organic EL device 16a and capacitor 14a which operate actuation transistor 
(henceforth referred to as TFT) 17a, TFT(s) 17b, 17c, and 17d, and TFT as three switching elements, 
current supply line 15a, and the source signal supply line 11. Although TFT17 changes also according to 
the class of component, the gate signal line 12 connected with a component here is un-flowing by Hi, 
and is flowed through it by Low. 

[0017] Then, the structure which this pixel turns on is explained. The magnitude of each pixel of 
displays, such as a cellular phone and a monitor, is 100 micrometers wide and about 250 micrometers 
long, and although a current value required for the source signal line 1 1 for obtaining the brightness of 
100 candelas/square meter changes with a foreground color and external quantum efficiency, it is about 
[ about 1 micro ] A. The source driver 18 side passes ImicroA for a current value from a current source 
10 to pass ImicroA to an organic EL device 16. 

[0018] A non-flowing signal is impressed to the signal and the gate signal line 2 through which TFT17 
flows on the gate signal line 1 in a selection line, and a continuity signal is impressed to reverse in a 
non-choosing line at non-continuity signal and gate signal line 12b at gate signal line 12a. 
[0019] Thereby, in a selection line (in this example, it may be the 1st line), the current of the source 
signal line 11 flows inside a pixel through TFT17b and TFT17c. Through TFT17a, since it is only 
connected with EL power-source line 15a, the current of ImicroA flows also to TFT17a, and, as for the 



current path in a pixel, the charge for gate voltage at this time is accumulated in capacitor 14a. If a 
non-selection period comes, 17d flows, since 17b and 17c are un-flowing, the current which flows to 
17a based on the charge accumulated in capacitor 14a in a selection period will be specified, and the 
current of ImicroA will flow to EL element 16a. Thereby, an organic EL device can be made to emit 
light. 

[0020] That is, by activating gate signal line 12a (ON electrical potential difference being impressed), it 
lets TFT17b and TFT17c pass, and the current value which should be passed to TFT17a at EL element 
16 is passed. TFT17b turns on so that between the gate of TFT17a and a drain may be short-circuited, 
and it is remembered that the gate voltage (or drain electrical potential difference) of TFT17a passes 
said current value to a capacitor 14. 

[0021] In addition, as for a capacitor (capacitor) 14, it is desirable to consider as the capacity of 0.2pF 
or more. The configuration using the channel capacity of TFT as other configurations is also illustrated. 
That is, it is the configuration which does not prepare separately with a capacitor 14 but is made into 
channel width W of TFT17a, and the magnitude more than fixed. 

[0022] It is more desirable to constitute a capacitor from a viewpoint for stabilizing the viewpoint and 
display action which prevent the brightness lowering by leak of TFT17c separately in this way. In 
addition, the magnitude of a capacitor (capacitor) 14 is good to be referred to as 0.2pF or more 2pF or 
less, and the magnitude of a capacitor (capacitor) 14 is good to be referred to as 0.4pF or more 1.2pF 
or less especially. 

[0023] In addition, for a capacitor 14, it is this better ** to form in the non-display field between the 
adtfoining pixels in general. Generally, when creating full color organic electroluminescence, in order to 
form an organic electroluminescence layer by the mask vacuum evaporationo with a metal mask, the 
formation location of EL layer by mask location gap occurs. When a location gap occurs, there is a 
danger that the organic electroluminescence layer of each color will lap. Therefore, 10micro or more of 
non-display fields between the pixels which each color acljoins must be left. This part turns into a part 
which does not contribute to luminescence. Therefore, it becomes an effective means for the 
improvement in a numerical aperture to form a capacitor 14 in this field. 

[0024] Next, it operates so that gate signal line 12a is passed for it to be inactive (an OFF electrical 
potential difference is impressed), gate signal line 12b may be activated, it may change to the path 
containing TFT1 7d by which the path for which a current flows was connected to said 1st TFT1 7a list 
at EL element 16, and said EL element 16 and the memorized current may be passed to said EL 
element 16. 

[0025] At drawing 1 , all TFT(s) consist of P channels. Although P channels have somewhat low mobility 
as compared with TFT of N channel, since pressure-proofing cannot generate degradation easily greatly 
again, either, it is desirable. However, it does not limit only to this invention constituting EL element 16 
configuration from P channels. You may constitute only from an N channel. Moreover, you may 
constitute using both N channel and P channels. 

[0026] In addition. TFT(s) 17b and 17c are constituted from same polarity, and it constitutes from an N 
channel, and, as for TFT17a and TFT1d, constituting from P channels is desirable. Generally the 
effectiveness which uses TFT17a as P channels to the EL element which obtains the luminescence 
reinforcement made into the object is large [ TFT ] by there being the features, like there are few 
reliable kink currents, and controlling a current P channels as compared with the N channel TFT. 
[0027] EL element 16 configuration of this invention is controlled by two timing. The 1st timing is timing 
which makes a required current value memorize. When TFT17b and TFT17c turn on to this timing, the 
predetermined current 11 is written in from the source signal line 11. Thereby, TFT17a will be in the 
condition that the gate and a drain were connected, and a current 11 will flow through this TFT17a and 
TFT17c. Therefore, the electrical potential difference of the GETO source of TFT17a turns into the 
electrical potential difference V1 on which 11 flows. 

[0028] The 2nd timing is timing which closing and TFT1 7d open [ TFT1 7a and TFT17c ]. The electrical 
potential difference V1 between the source-gates of TFT17a becomes [ being held with as, and ]. In 
this case, TFT17a becomes fixed [ the current of 11 ] in order to always operate in a saturation region. 
[0029] In addition, the gate of TFT17a and the gate of TFT17c are connected to the same gate signal 
line 12a. However, the gate of TFT17a and the gate of TFT17c may be connected to a different gate 
signal line 12 (it enables it to control TFT17b and TFT17c according to an individual). That is, a 1 -pixel 



gate signal line becomes three (the configuration of drawing 1 is two). By controlling the ON/OFF timing 
of the gate of TFT1 7a r and the ON/OFF timing of the gate of TFT1 7c according to an individual, the 
current value variation of EL element 16 by dispersion in TFT17 can be reduced further. 
[0030] If 1st gate signal line 12a and 2nd gate signal line 12b are carried out in common and it is the 
conductivity type (N channel and P channels) with which the 3rd and 4th TFT(s) differed, simplification 
of an actuation circuit and the numerical aperture of a pixel can be raised. 

[0031] If this actuation is seen by the actual wave, it will become like drawing 3 . Corresponding to 
Horizontal Synchronizing signal HD, gate control signal 32of gate 1 2a a falls. At this time, the charge 
according to a video signal is accumulated in a capacitor 14. And the input period of this selection line 
expires before the following Horizontal Synchronizing signal, and gate control signal 32a starts. In order 
to make TFT17 connected with an organic EL device 16 corresponding to it ****, gate control signal 
33of gate 13a a falls. Thereby, the current according to a capacitor 14 flows and emits light from the 
current supply line 15 to an organic EL device 16. And gating waveform 33a continues maintaining Low 
until the signal input period of this line next comes, and it maintains the burning condition of an organic 
EL device. 

[0032] However, the stray capacity 20 by wiring capacity etc. exists in the actual source signal line 1 1 . 
If stray capacity 20 exists in the source signal line 1 1, the wave-like provincial accent decided by wiring 
resistance of the source signal line 1 1 and the time constant of stray capacity 20 will be observed. 
When a current value performs a gradation display, this wave provincial accent changes also with 
current values which flow to a source signal line, it starts, so that a current value is small, and requires 
time amount for falling. For example, when wiring capacity was 100pF and 500 ohms of wiring 
resistance, and changing the current value of a current source 10, time amount required for the time 
amount which needs the current value of the source signal line 1 1 and the current value of a contact 
1001 to change from 0.24microA to 40nA(s) to change from 40nA to 0.24microA for 300 microseconds 
was 250 microseconds. 

[0033] In a low current field, since there is little movement magnitude of the charge per unit time 
amount, it is because it is difficult to carry out the charge and discharge of the charge which 
accumulated in stray capacity 20. Time amount required if the current value which flows to the source 
signal line 1 1 by this is low, in order to write in a video signal becomes long. For this reason, the 
minimum time amount of 1 horizontal-scanning period is required of the gradation method of 
presentation by the conventional current for 300 microseconds. Now, when the number of scanning 
lines is 220 like a cellular phone, the flicker by making one frame drive by about 10Hz, the amount of 
charges of a capacitor 14 changing depending on the OFF property of TFT17, and the current which 
flows to EL element 1 6 changing occurs. 

[0034] Then, in order to solve this problem, pulse actuation is used for the source signal line 1 1 as 
shown in drawing 4 n times to which usual impresses 1/of n times [ usual ] as many currents as this for 
n hours. The write-in time amount to a capacitor can be shortened by the ability writing a current 
higher than usual by this driving method. Since a n times as many current as this will flow also to an 
organic EL device if a n times as many current as this is passed to a source signal line, only the period 
of 1/n impresses a current to an organic EL device 16, and it is made for average force current not to 
change by outputting a gate control signal so that it may be set to 53a, and setting flow time amount of 
TFT17d to 1/n. 

[0035] Since the time amount t which current value change of the source signal line 11 takes is t=C- 
V/I when the current which flows the electrical potential difference of C and the source signal line 1 1 
to V and the source signal line 11 in the magnitude of stray capacity 20 is set to I, that a current value 
can be enlarged 10 times can do short time amount which current value change takes to about 1/10. 
Or even if the source capacity 20 increases 10 times, it is shown that it can change to a predetermined 
current value. Therefore, in order to write in a predetermined current value within a short horizontal 
scanning period, it is effective to make a current value increase. 

[0036] Since the output current will also become 10 times and the brightness of EL will become 10 
times, if an input current is increased 10 times, in order to obtain predetermined brightness, 
predetermined brightness was displayed by setting the "on" period of TFT17d of drawing 1 to 1/10 
over the past, and setting a luminescence period to 1/10. 

[0037] That is, in order to fully perform the charge and discharge of the parasitic capacitance 20 of the 



source signal line 1 1 and to perform a program for a predetermined current value to TFT1 7a of a pixel, 
it is necessary to output a comparatively big current from the source driver 18. However, if a big 
current in this way is passed to the source signal line 1 1, this current value will be programmed by the 
pixel, and a big current flows to EL element 16 to a predetermined current. For example, if it programs 
with a 10 times as many current as this, naturally, a 10 times as many current as this will flow to EL 
element 16, and EL element 16 will emit light by one 10 times the brightness of this. What is necessary 
is just to make into 1/10 time amount which flows to EL element 16, in order to make it predetermined 
luminescence brightness. Thus, by driving, the charge and discharge of the parasitic capacitance of the 
source signal line 1 1 can fully be carried out, and predetermined luminescence brightness can be 
obtained. 

[0038] In addition, this is an example, although one 10 times the current value of this is written in 
TFT1 7a (the terminal voltage of a capacitor 14 is set to accuracy) of a pixel and ON time amount of EL 
element 16 is made into 1/10. Depending on the case, one 10 times the current value of this is written 
in TFT17a of a pixel, and it is good as for 1/5 in the ON time amount of EL element 16. Conversely, one 
10 times the current value of this may be written in TFT1 7a of a pixel, and the ON time amount of EL 
element 16 may be doubled. This invention has the description in making the write-in current to a pixel 
into values other than a predetermined value, making into an intermittent condition the current which 
flows to EL element 1 6, and driving. On these descriptions, in order to give explanation easy, one N 
times the current value of this is written in TFT17 of a pixel, and it explains increasing the ON time 
amount of EL element 16 1/N time. However, not the thing to limit to this but a current value 1 time 
the N of this is written in TFT17 of a pixel, and it cannot be overemphasized that twice (it differs in N1 
and N2) as many 1-/N as this is sufficient in the ON time amount of EL element 16. In addition, spacing 
which carries out an intermission is not limited at equal intervals. 

[0039] Moreover, in order to give explanation easy, 1-/N is explained setting these 1F to 1-/N on the 
basis of 1F (1 field or one frame). However, a 1 -pixel line is chosen, and there is time amount (usually 1 
horizontal-scanning period (1H)) by which a current value is programmed, and an error is also produced 
depending on a scan condition. Therefore, the above explanation is only the problem of the shape of 
facilities for giving explanation easy to the last, and is not limited to this. 

[0040] Organic (inorganic) EL indicating equipment has a technical problem also in the point that the 
method of presentation differs from the display which displays an image as a set of a line display with 
an electron gun like CRT fundamentally. That is, in EL display, the current (electrical potential 
difference) written in the pixel is held between the periods of 1F (1 field or one frame). Therefore, if an 
animation display is performed, the technical problem that profile dotage of a display image occurs will 
occur. 

[0041] In this invention, during the period of 1 F/N **** a current to EL element 16, and other periods 
(1F (N-1) / N) do not pass a current. The case where carried out this actuation method and one point 
of a screen is observed is considered. In this display condition, image data display and a black display 
(astigmatism LGT) are repeatedly displayed on every 1F. That is, an image data display condition will be 
in a discontinuous display (intermittent display) condition in time. If animation data display is seen in the 
state of this intermittent display, profile dotage of an image is lost and a good display condition can be 
realized. That is, animation display near CRT is realizable. Moreover, although an intermittent display is 
realized, the Maine clock of a circuit is not different from the former. Therefore, the power consumption 
of a circuit does not increase. 

[0042] The image data (electrical potential difference) to which light modulation is carried out in the 
case of a liquid crystal display panel is held at a liquid crystal layer. Therefore, if it is going to carry out 
a black insertion display, it is necessary to rewrite the data currently impressed to a liquid crystal layer. 
Therefore, it is necessary to make high the clock of the source driver IC 1 8 of operation, and to 
impress a black indicative data to the source signal line 1 1 for image data by turns. Therefore, if black 
insertion (intermittent display of a black display etc.) is made into implementation it is 

necessary to raise the Maine clock of a circuit. Moreover, the image memory for carrying out time-axis 
extension is also needed. 

[0043] With the pixel configuration of EL display panel of this invention shown in drawing 1 etc., image 
data is held at the capacitor 14. The current corresponding to the terminal voltage of this capacitor 14 
is passed to EL element 16. Therefore, image data is not held like a liquid crystal display panel at a light 



modulation layer. 

[0044] This invention controls the current passed to EL element 16 only by making TFT17d of switching 
etc. turn on and off. 

[0045] That is, even if it turns off the current Iw which flows to EL element 16, as for image data, the 
capacitor 14 is held as it is. Therefore, if TFT1 7d etc. is made to turn on to the following timing and a 
current is passed to EL element 16, the flowing current is the same as that of the current value which 
was flowing before. If black insertion (intermittent display of a black display etc.) is made into 
implementation ******, it is not necessary to raise the Maine clock of a circuit with this invention in 
the case. Moreover, the image memory for not carrying out time-axis extension is also unnecessary. 
Moreover, time amount after an organic EL device 16 impresses a current until it emits light is a high- 
speed response short. Therefore, it is suitable for an animation display and the problem of the animation 
display which is the problem of the display panels (a liquid crystal display panel, EL panel, etc.) of the 
conventional data-hold mold can be solved from that of carrying out an intermittent display further. 
[0046] For example, for gate signal line 12b, an "on" period is IF (since program time is usually 1H and 
the pixel line count of EL display is at least 100 or more lines when current program time is set to 0) 
conventionally. If it supposes that an error is 1% or less also as 1 F and is referred to as N= 10, if source 
capacity is about 20pF, it can change from the gradation 0 which starts change most as for time 
amount also to gradation 1 in about 75 microseconds. If this is EL display of 2 mold extent, it shows 
that frame frequency can drive by 60Hz. 

[0047] Furthermore, what is necessary is just to make the source current into 10 or more times, when 
the source capacity 20 becomes large with a large-sized display. What is necessary is just to make the 
"on" period of gate signal line 12b (TFT17d) into 1 F/N, when a source current vatue is generally 
increased N times. Thereby, it is applicable to the display for television and monitors etc. 
[0048] As mentioned above, only the period of 1-/N of the time amount (about 1 F) which originally 
turns on TFT1 7d is made to turn on, and if other period (N-1) / N periods are made to turn off, the 
average luminance of the 1F whole will turn into predetermined brightness. This display condition is 
approximated with CRT scanning the screen with the electron gun. The range where a different point 
shows the image is the point which 1-/N (a full screen is set to 1) of the whole screen has turned on 
(the range turned on in CRT is a 1 -pixel line (it is 1 pixel strictly).). 

[0049] In this invention, as the image display field 71 of this 1-/N shows drawing 8 t it moves downward 
from on Screen 21. In this invention, only in during the period of 1 F/N, a current flows to EL element 
16, and other periods (1F- (N-1) / N) do not flow a current. Therefore, an image serves as an 
intermittent display. However, since it will be in the condition that the image was held according to the 
after-image at human being's eyes, it seems that the full screen is displayed on homogeneity. 
[0050] In this display condition, the image data display 71 and the black display (astigmatism LGT) 72 
are repeatedly displayed on every 1F. That is, an image data display condition will be in a discontinuous 
display (intermittent display) condition in time. By the liquid crystal display panel (EL display panels 
other than this invention), since data were held at the period of 1F, and the pixel, when it was animation 
display, even if image data changed, the change could not be followed, but it had become animation 
dotage (profile dotage of an image). However, in this invention, since the image is indicated by 
intermittent, profile dotage of an image is lost and a good display condition can be realized. That is, 
animation display near CRT is realizable. 

[0051] Moreover, there is also no contrast lowering like [ at the time of indicating the liquid crystal 
display panel by intermittent at EL display, since the black display was completely an astigmatism 
LGT ]. Moreover, an intermittent display is realizable only by carrying out on-off operation of the 
TFT17d, as shown in drawing 1 . This is because memory of the image data is carried out to the 
capacitor 14. That is, image data is held during the period of 1 F at each pixel 16. Control of TFT17d has 
realized whether the current equivalent to this image data currently held is passed to EL element 16. 
[0052] Therefore, it is changeless to the number of TFT17 which constitutes 1 pixel from a case where 
it does not consider as the case where an intermittent display is realized. That is, the pixel 
configuration remained as it was, was removed with the effect of the parasitic capacitance 20 of the 
source signal line 11, and has realized the good current program. Moreover, the animation display near 
CRT is realized. 

[0053] Moreover, since it is late enough as compared with the clock of the source driver circuit 18 of 



operation, as for the clock of a gate driver circuit of operation, the Maine clock of a circuit does not 
necessarily become high. Moreover, modification of the value of N is also easy. 

[0054] The direction of image display (the image write-in direction) is made down from on a screen by 1 
field eye, and is good also as above from under a screen by the following 2nd field eye. Furthermore, 
once considering as down from on a screen by 1 field eye and considering a full screen as the black 
display (non-display) 72, by the following 2nd field eye, it is good also as above from under a screen. ON 
state voltage (Vgl) is impressed to gate signal line 12a (1), and a pixel is chosen so that it may illustrate 
to drawing 2 . At this time, OFF state voltage (Vgh) is impressed to gate signal line 12b (1). Therefore, 
Switching 17b and TFT 17c turns on, and TFT17d is an OFF state. 

[0055] The program current Iw flows to the source signal line 11. This program current Iw is supplied by 
TFT17a. (Current Idd=Iw) . When this current !dd flows, the potential of the source signal line 1 1 serves 
as a predetermined electrical potential difference, and the current program of the gate terminal voltage 
Vg of TFT17a is carried out. The current by which the current program was carried out is an Iw current 
That is, as for TFT17a, Vg electrical potential difference is set up so that the program current Iw may 
flow. If it has other ways of speaking, it can be said that the potential of the source signal line 1 1 was 
programmed by the pixel, that is, it can be said that the electricahpotential-difference (**) program 
was carried out as operating state of a pixel. 

[0056] OFF state voltage (Vgh) is impressed to gate signal line 12a (1) after 1H (1 horizontal-scanning 
period), TFT17b and TFT17c turn off, and an electrical potential difference required to pass the 
program current Iw to capacitor 14a is held. Moreover, ON state voltage (Vgl) is impressed to gate 
signal line 12b (1), and TFT17d turns on. Therefore, Ie (= Iw) current flows to EL element 16, and the 
light is switched on with the current (Ie) by which EL element 16 was programmed. 
[0057] The above is actuation of the current program method explained above. However, actuation is 
differed actually. The current Ie which flows to EL element 16 is because it is smaller than Iw. 
[0058] First, actuation of P channels of TFT is explained. Such the big ON state current flows that TFT 
has P gate terminal voltage Vg in a minus side. In 0 (V), it turns off thoroughly. The ON state current 
changes with W/L of TFT and mobility, and S value. It is [ about ] when W/L of TFT is 6/12. -As for a 
channel current (Idd), 3 (V) is very slight. - The current of 1 - 5microA flows by 4(V) — 4.5(V). 
[0059] The matter with one [ important ] more has a capacity problem between the terminals of a 
component in the potential of each component. Capacity is between the gate-source terminals of 
TFT1 7b. This capacity is about 0.01 -0.03pF, when W/L of TFT1 7b is DABURUGETO which is 6/6 
micrometer. It runs through the capacity of this capacitor and is called capacity. 
[0060] If a pixel is chosen, since gate signal line 12a will change from Vgh to Vgl, it runs and the 
potential of gate signal line 12a runs with capacity, this — running — Vg electrical potential difference 
is shifted in the direction of +. 

[0061] Next, TFT17a passes a current equal to the current Iw which the source driver circuit 18 
absorbs. However, in a black display, the value of the current which TFT17a passes is small. They are 
30 or less nAs as an example. With such a current, the charge and discharge of the parasitic 
capacitance of the source signal line 18 cannot fully be carried out within 1H period. Therefore, 
potential of the source signal line 18 cannot be made into a predetermined electrical potential 
difference within 1H period. That is, Vg electrical potential difference is also low and cannot be made 
into an electrical potential difference required for a black display. 

[0062] Therefore, TFT17a passes a bigger current than an original black display to EL element 16. 
Therefore, EL element 16 emits light more brightly than a request value. Therefore, in EL display panel, 
a black float is generated and a high contrast display cannot be realized. 

[0063] However, since gate signal line 12a changes from ON state voltage (vgl) to OFF state voltage 
(Vgh), again, it runs, and runs with capacity and an electrical potential difference occurs. It shifts to this 
black display electrical potential difference that needs Vg electrical potential difference with an 
electrical potential difference by running. Therefore, TFT1 7a is programmed not to pass a current at all, 
or is programmed to pass the black current of a request value. That is, it is programmed by EL element 
16 so that only a minute current flows. Therefore, EL display panel of this invention does not have a 
black float, and can realize a high contrast display. A pixel is chosen as the 1 field (one frame), i.e., a 
degree, and this Vg electrical potential difference is held until it is rewritten. 

[0064] By the method which impresses the n times as many pulse illustrated to drawing 4 as this, the 



current impressed to EL element 16 becomes large, therefore the terminal voltage generated in EL 
element 16 also becomes high. Therefore, if amplitude value of the gate signal line 12 is not enlarged, 
either, EL element 16 cannot be driven. If the amplitude value of the gate signal line 12 becomes high, it 
will run, and will generate and run through capacity and an electrical potential difference will also 
become large. Therefore, in this invention, a good black display is realizable. This effectiveness becomes 
about **** or more by n= 2. Therefore, it is desirable that n carries out to two or more in invention. 
[0065] Moreover, the current which flows switching element 123b to the source signal line 126 by 
flowing through un-flowing and 123c and 123d can be written in storage capacitance 125 also about the 
circuit of drawing 1 2 . According to the charge stored in storage capacitance 125 by making it flow 
through un-flowing and 123b in switching elements 123c and 123d f a current is passed from the power- 
source line 122 to EL element 121. 

[0066] Therefore, if the current which flows to a source signal line is increased N times, the current 
written in storage capacitance will increase N times. Moreover, since the time amount which flows to an 
EL element by setting flow time amount of one frame of switching element 123b to 1-/N is set to 1-/N 
of one frame, it is possible to use the same driving method also about the circuit of drawing 12 . 
[0067] It ran through this invention and it has realized the good black display, using an electrical 
potential difference well. If the pixel line of relevance is chosen and ON state voltage is impressed to 
gate signal line 12a r it will shift in the direction in which the electrical potential difference of a gate 
signal line runs, and Vg electrical potential difference becomes about a white display more. However, 
this electrical potential difference through which it ran is charged with the electrical potential difference 
from the source signal line 18 for a short time. Since it is the direction to which the gate terminal 
voltage of TFT17a falls especially, TFT17a becomes in the direction which passes a current more, and 
is charged for a short time, therefore, the time of ON state voltage being impressed to gate signal line 
12a — running — it does not become a problem at all. 

[0068] If the pixel line of relevance is un-chosen in the period of 1 H and OFF state voltage is 
impressed to gate signal line 12a, a Vgh electrical potential difference will be impressed to gate signal 
line 12a, it will run in it, and an electrical potential difference will occur in it. this — it runs and the gate 
terminal voltage of TFT17a reaches a target black display electrical potential difference with an 
electrical potential difference. 

[0069] As mentioned above, this invention runs through the voltage variation of gate signal line 12a, 
supplies it to TFT17a through capacity, and is controlling the current which flows to EL element 16. 
Especially this control is effective in realizing a black display. 

[0070] The case where the current of the white display to EL element 16 is being passed this time is 
considered. If a pixel is chosen, it will be programmed by the gate terminal of TFT1 7a so that the 
current of a white display flows. This programmed current flows to EL element 16. 
[0071] The current impressed to EL element 16 by the method which impresses the n times as many 
pulse illustrated to drawing 4 as this is large. In order to pass a big current to EL element 16, it is 
necessary to make low gate terminal voltage Vg of TFT1 7a. Of course, the potential of the source 
signal line 1 1 also becomes low. 

[0072] Therefore, by white display, Vg is programmed with low potential. However, it runs, and 
generates and runs through capacity and the electrical potential difference is the same as that of the 
case of a black display. On the other hand, since the potential of the source signal line 1 1 is low as 
compared with the case of n= 1 in the case of n= 1 or more, white display brightness increases. 
Therefore, brightness becomes high by n= 2 so that it may illustrate to drawing 6 . 
[0073] Change of the brightness when changing n at the time of a n time pulse actuation activity to 
drawing 6 is shown. The brightness said in this drawing breaks the brightness when changing n by the 
current value which flows to the ends of an organic EL device 16 (that is, average luminance), and 
expresses the brightness ratio of each pulse actuation when a graph usually sets the brightness of 
actuation to 1 . 

[0074] As for n, this drawing 6 shows that brightness is usually (n= 1) high at the one or more times or 
less of six. However, if n becomes six or more, brightness will fall. It turns out that a graph draws a 
curve beyond not from proportionality with the perfect relation between the current built over an 
organic EL device as this shows drawing 7, and the brightness which emits light but from a certain 
current value (that is, the luminous efficiency over a unit current falls), for this reason, if the current 



which enlarges n and is impressed to an organic EL device becomes large too much, the luminous 
efficiency of the organic EL device itself worsens, and brightness will become low even when average 
force current is the same. 

[0075] From this, if n uses or more 1 actuation [ or less 6 pulse ], the brightness to average force 
current will go up the method of driving an organic EL device. Moreover, if it displays that an image 
illustrates to drawing 4 by n times as many pulse actuation as this, a black display will be good or more 
by n= 2, and display contrast will improve. Moreover, the animation display engine performance also 
improves by leaps and bounds. 

[0076] Moreover, the current which flows to EL element 16 is turned on and off by turning TFT17d on 
and off. Therefore, the image display field 71 will be in the condition of having been scanned in the 
vertical direction of a screen so that it might illustrate by drawing 8 . At this time, the part of a black 
display is the field which turned off EL element 16. 

[0077] if the percentage that the black display 16 occupies to all the fields of a screen is 20% or more, 
the animation display engine performance will be markedly alike, and will improve. An improvement 
effect is high by considering especially as the time of 50%. In 20%, the black viewing area 16 is N= 1.2. 
Therefore, when aiming at an improvement of the animation display engine performance, N should just 
carry out to six or less [ 1.2 or more ]. Furthermore, as for N, it is desirable to carry out to six or less 
[ 1.5 or more ]. 

[0078] In addition, if N= 5 is exceeded, a flicker may be conspicuous from a viewpoint of the frequency 
of a frame rate. Therefore, N should just carry out to five or less [ 1.2 or more ] preferably. 
Furthermore, as for N, it is desirable to carry out to five or less [ 1.5 or more ]. 
[0079] Moreover, as for the ratio of the capacity C1 (14a) for maintenance, and the gate-source 
capacity (C2) of TFT1 1b, it is desirable to make it become the range of 2= 200:1 or more C1:C and 2= 
20:1 or less C1 :C. By making it this range, the current which flows to TFT1 1a at the time of a black 
display becomes the optimal. 

[0080] Drawing 9 is taken as installation and a case 93 being about a demodulator, an antenna 91, and a 
carbon button 94 at the indicating equipment 92 which used at least one gestalt in the gestalt of this 
invention at a Personal Digital Assistant. 

[0081] When using a display panel 92 for information displays, such as a cellular phone, it is desirable to 
mount a driver IC in one side of a display panel (the gestalt which mounts a driver IC in one side still in 
this way is called a three-side free configuration (structure).). Conventionally, the gate driver IC was 
mounted X side of a viewing area, and the source driver IC was mounted in Y sides. It is because it is 
easy to design so that the center line of a screen may take the lead in an indicating equipment, and 
mounting of a driver IC also becomes easy. In addition, a gate driver circuit may be produced with a 
configuration free three sides with elevated-temperature polish recon or a low-temperature polish 
recon technique (that is, at least one side is directly formed in a substrate with a polish recon 
technique among the gate driver of drawing 1 , and a source driver). 

[0082] Generally, priority is given to low-power-ization over the number of foreground colors in 
information displays, such as a cellular phone. Power consumption increases from the reasons of the 
clock frequency of the circuit to which the number of foreground colors is made to increase becoming 
high, or change of an electrical-potential-difference (current) wave impressed to EL element 16 
increasing. Therefore, the number of foreground colors can seldom be made [ many ]. To this technical 
problem, this invention performs error diffusion process or dithering for image data, and displays an 
image. 

[0083] The background of a case is equipped with the CCD camera although not illustrated in the 
cellular phone of this invention explained by drawing 9 . A photograph is taken with a CCD camera and 
an image can be displayed immediately in the display screen of a display panel. The data photoed with 
the CCD camera can be displayed on the display screen 92. The image data of a CCD camera can 
change 24 bits (16,700,000 colors). 18 bits (260,000 colors), 16 bits (65,000 color), 12 bits (4096 colors), 
and 8 bits (256 colors) by key input 94. 

[0084] When an indicative data is 12 bits or more, it displays by performing error diffusion process. That 
is, when the image data from a CCD camera is more than the capacity of an internal memory, error 
diffusion process etc. is carried out and an image processing is performed so that it may become below 
the capacity of an internal memory about the number of foreground colors. 



[0085] Moreover, if the relation of N1>N2 is realized when setting a current to 1 time as many N as this 
and setting impression time amount to 1/N2, as shown in drawing 1 1 t the average force current which 
flows to an EL element will increase, and average luminance will rise. For example, if [ 2= 2Ns of N ] 1, 
since the time amount which emits light by the same brightness will double, the average luminance to 
which an EL element emits light doubles. Therefore, it is possible to change the average luminance of 
an EL element by changing the amount of currents to impress, and the relation of impression time 
amount. Using as a lighting device is also possible by carrying out whole surface luminescence of the 
display panel 92 in a portable information device as shown in drawing 9 using this. 
[0086] This lighting device can be changed to the display screen as a portable information device, and 
the display screen as a lighting device by key input 94. 

[0087] However, when it is going to use as a lighting device, the brightness of the display screen of a 
portable information device is inadequate for illuminating the 1 -meter or more front When the portable 
information device is being displayed using the actuation approach of this invention, the average current 
which impresses a current higher than a predetermined current and is impressed to an EL element by 
establishing interrupting time is controlled. Then, if the time amount which makes a current intercept by 
key input 94 is changed, the average current impressed to EL will increase and the brightness of a 
display panel 92 will increase. The utilization as a lighting device from which brightness can be changed 
to possible arbitration is possible also for this illuminating a 1 -meter or more distant place. 
[0088] Drawing 10 attaches the video-signal input 106 and the video-signal processing circuit 104 in 
the display 101 which used at least one gestalt in the gestalt of this invention, and is taken as a case 
107 being at television. 

[0089] The protection film (a guard plate may be used) has covered the front face of a screen on 
television of drawing 10 . It is one object to prevent for a body to hit the front face of a display panel 
92, and to damage this on it. It has controlled that an outer situation (outdoor daylight) is reflected to a 
display panel 92 by forming the AIR coat in the front face of a protection film, and carrying out 
embossing of the front face. 

[0090] By sprinkling a bead etc. between a protection film and a display panel 92, it is constituted so 
that fixed space may be arranged. Moreover, detailed heights are formed in the rear face of a protection 
film, and space is made to hold between a display panel 92 and a protection film by these heights. Thus, 
the impact from a protection film controls what is transmitted to a display panel 92 by holding space. 
[0091] Moreover, it is also effective to arrange or pour in optical coupling agents, such as solid-state 
resin, such as a liquid or gel acrylic resin, such as alcohol and ethylene glycol, or epoxy, between a 
protection film and a display panel 92. While being able to prevent an interface echo, it is because said 
optical coupling agent functions as shock absorbing material. 

[0092] If a protection film is carried out, a polycarbonate film (plate), a polypropylene film (plate), an 
acrylic film (plate), polyester film (plate), a PVA film (plate), etc. are illustrated. In addition, it cannot be 
overemphasized that engineering-plastics films (ABS etc.) can be used. Moreover, tempered glass etc. 
may consist of an inorganic material. Instead of arranging a protection film, coating the front face of a 
display panel 92 with the thickness of 0.5mm or more 2.0mm or less with an epoxy resin, phenol resin, 
and acrylic resin also has the same effectiveness. Moreover, it is also effective in these resin front 
faces to carry out embossing etc. 

[0093] Moreover, it is also effective to carry out the fluorine coat of the front face of a protection film 
or a coating ingredient. It is because it can fail to wipe with a detergent etc. easily the dirt attached to 
the front face. Moreover, a protection film may be formed thickly and may be used also [ front light ]. 
[0094] A screen may not be limited to 4:3 and a wide display display is sufficient as it. As for resolution, 
it is desirable to make it 1280x768 or more dots. By carrying out a wide mold, the titles and programs of 
an oblong display, such as a DVD film and television broadcasting, can be eqjoyed by the full screen. As 
for the brightness of a display panel, it is desirable to make it 300 cds/m2 (a candela/square meter). As 
for the brightness of a display panel, it is desirable to make it 500 cd/m2 (a candela/square meter) still 
more preferably. Moreover, the changeover switch is installed so that it can display with the brightness 
(200 cd/m2) suitable for the Internet or the usual personal computer activity. 
[0095] Therefore, a user can make it the brightness of a screen the optimal with the content of a 
display, or operation. Making into 500 cd/m2 only the window which furthermore shows the animation, 
other parts are also preparing setting out made into 200 cd/m2. The TV program is displayed on the 



corner of a display and it corresponds also to the usage of checking e-mail, flexibly. A loudspeaker 
becomes the configuration of a tower configuration, and it is designed so that a sound may spread not 
only to front but to the whole space. 

[0096] The technical thought expfained in the example of this invention is applicable to a video camera, 
a projector, stereoscopic television, projection TV, etc. Moreover, it is applicable also to a viewfinder, 
the monitor of a cellular phone, PHS, a Personal Digital Assistant and its monitor, a digital camera, and 
its monitor. 

[0097] Moreover, it is applicable also to an electrophotography system, a head mount display, an 
accepting-reality monitor display, a note personal computer, a video camera, and an electronic "still" 
camera. Moreover, it is applicable also to the monitor of a cash automatic drawer machine, a public 
telephone, a TV phone, a personal computer, a wrist watch, and its display. 

[0098] Furthermore, it cannot be overemphasized to a display monitor, a pocket game device and its 
monitor, a back light for display panels, or a for home use or business-use lighting system of a 
homeuse-electronics device etc. that application or application expansion can be carried out. As for a 
lighting system, it is desirable to constitute so that it can carry out ac|justable [ of the color 
temperature ]. This forms the pixel of RGB the shape of a stripe, and in the shape of a dot matrix, and 
can change a color temperature by ac(justing the current passed to these. Moreover, it is applicable to 
displays, such as an advertisement or a poster, the ringer of RGB, an alarm-display LGT, etc. 
[0099] Moreover, the organic EL panel is effective also as the light source of a scanner. Light is 
irradiated by making the dot matrix of RGB into the light source at an object, and an image is read. Of 
course, it cannot be overemphasized that monochrome is sufficient. Moreover, not the thing to limit to 
an active matrix but a simple matrix is sufficient. If it enables it to adjust a color temperature, image 
reading precision will also improve. 

[0100] Moreover, the organic electroluminescence display is effective also in the back light of a liquid 
crystal display. The pixel of RGB of EL indicating equipment (back light) is formed the shape of a stripe, 
and in the shape of a dot matrix, and a color temperature can be changed by acjjusting the current 
passed to these, and adjustment of brightness is also easy. Moreover, since it is the surface light 
source, it is bright in the center section of the screen, and the Gaussian distribution which makes a 
periphery dark can be constituted easily. Moreover, it is effective also as a back light of the liquid 
crystal display panel of a field sequential method which scans R, G, and B light by turns. Moreover, even 
if it blinks a back light, it can use also as a back light of the liquid crystal display panel for animation 
display by carrying out black insertion. 
[0101] 

[Effect of the Invention] The display panel of this invention, a display, etc. can realize the homogeneity 
display within high definition, the good animation display engine performance, and a screen side. 
[0102] In addition, if this invention is used, since the information display of a low power etc. can be 
constituted, power is not consumed. Moreover, since-izing can be carried out [ small lightweight ], a 
resource is not consumed. Moreover, even if it is a high definition display panel, it can fully respond. 
Therefore, it will be kind to earth environment and the space environment. 



[Translation done.] 
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miTSEL^TH^g. 

Butaigttfflh^^^x^cy-hffi^c^sn/c 
3>7=>-y-i. friaa^-r^K^E^Eiitti-r^^i © 

2©h7>y^^i. ftriaf-^>^x*sR 
^jiiR-r&y- f K^-r^'isissi. trean^f^mc 

[M«g( 7 ] 4 £ fc«fi^ 5 KfBtS© EL* 

mm. 

a»c#^ jitfBi^T 1 - ^ ^Enfln-r 5 v - x« m 

t5EL^*SBr*oT, 

BtsBEL^^gi*. sia^©ELi^^cEn*n-r4m^ 

t^3i. BiFfBELSWC^ttSm^EPflniffiBr* 

its, 

8 IBt£© E L «^$lg. 
[0 0 0 1 ] 

[^©®T-5fir#^ifl *^©±ii/-ca^-ciB 

-5E L*?KSgicn6£m>fcflS3fSi§fc 
i*©tf«*in«g^<?:'K:M-r^ 4>©T4>5. 
[0002] 



3 

=y > y X * *WM$ h tclb<Ofgffi*m$* s wm&&. 
f&l2g»gfite^£fBl£3tt£;tot>©X A v *>y« 

* > ^ST-=&«J D S c <t 5C J: 9 v - xmm&tctfLft 

[000 3] 1/#>L. CtD^^griiUKifficDjlS F 
ffi©*3-14#G§«&-CJgt,> <t to o /t. S5IB h 7 

2 {c^-r„ 

[ 0 0 0 4 ] m 1 2 ©H8S«#B5PiCC E LSS^ 1 2 1 * 

*ru e Lm*icmt)Zi*te?zimm 1 2 2 i^as^ 

&*>*y?2>tclb<D?.'( ?^>y*^l 2 3b £^F- 

2 1 lammmnm h7>^3>i23a tn-outfi^x 

fc*K fg»ffl«IIf-^>^*£ 1 2 3 atCfcOELfS^ 

1 2 ucffihz>'mm*pm-r2>. mshmmmv^^x 
$ 1 2 3 aic&msbmizz&ft-rztctixDWffigmi 2 

5 <tv-x<I-sffai 2 6{cij£*i&mij££g«gfil 2 5 

tC#*Ct?A:&CDX-f -_>^>y^l 23 c. 123d 
t X A v * > fm+ZMW-f S fc&© y- F 1 2 

[ooo5]0i2 <D^m<DmW}mtv-^m^B 1 2 

6 tCF^M©^*^ L« 12 3b 

zgji. 12 3c. 123d ^r^at^fCL-igSijffl*^ h 
7>-^f 1 2 3 a(CV-Xft^Sl 2 6 <t|S)#<0^ 
#Sim-5<i:5K:g*Wg?Sl 2 5Klf4fii. mif* 
WZ-tcWcXA v*lstm*\ 2 3 c, 12 3d4#i 
31. 123b%^ffiSH±€.C<!:(Cj:«3gS^afCS^6 

n/cs^tciSDrm?®^ i 2 2 <t 0 e lju^- 121K1 

[0 006] COiltlj£«E Lm? 1 2 1 tejjfSL-fcfc^ 

[0 0 0 7] Lfrl/, COWSb&lcMlsXiimffittCj:*) 

t < 0 . #S C #*J&Wec £ £ (DRUB*** &o 
[0008] 

[^w»9iL/<fc5«fc-r4iRS] stcctaigLfcifco. 

[0009] 

[awisjBft-rs^a] £r5£©N<s©«?fi-eE l«? i 

2 1 #%#-r -5 «fc 9 K«K«I^B ^7 at s. el 
3R?» 1 7 U-AO 1 /NIMWWTT ft J: 9 4 * * 
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1 2 3 bZfflWfZ. U1t*fir>XW-1SM&. W- 
[0 0 10] */c> N # 2 fcLh 6 «Tr¥*&HlttlW*fc: 

mtjufimtrcs s. 

[0 0 1 1 ] 

10 ^JC*fcB^*±VfHa*SSK:"i-.5;fc«>. tKSfc 

\t/is&zmjtti i >isitwffiifi*>&. si© 
[0012] ffimnjjxfr-oTismTn&w-c&K) . ik 

^•>-fe>^ (EL) UfXtftCEJUL 
20 [0013] W&E LU^^*;U». iS^mffii L-r© 

1)1©W«I^J1 (ELM) .-fttttHi (SWS) 

*5a@sn/c4>©t?*.s 0 mmw.m msi&ffi) mm 
(T-/-K) cc^x. (SStm©) ©^5® 

^@R^jm®ra(cit«E*Enjn-r c <t tc «t »j . wts 
mm (el®) *^*t-5»„ ASffei^iftt^ffl^T 

30 Ki-jt, EL^m^'^Jl'^llfflKilS^.^-Sfc©^^-, 
[0014] W^IE L^iCcfc-SIii^*^^**^©^^ 
tc#><DV-X A- 1 8gi5iA^$nfc^m#?r 

si^-r£fcat>©y- h F^-f^- 1 9gp-citfiSsn-5. 

V-XF-7-YM-1 8gpri**¥Pl»i«^HDtC**Dti- 
■CPgMx- ^Kl^glStlfc 1 5 -( >73-©i*^ii# ; &-&V 
-xe^® 1 1 tc&fc-f . 

[0015] y- h F 9 A /"«- 1 995ttB£*f!{l-^£iiiSS 

40 # c tttcitxDy- h ft#^ 1 2 <t s n/cw^ft 

f4ffijtl.tW«E L^f 1 6 *.^JtTL-3)-cJWS/c*© 

y- hfmmi 2©-®a©y- m#«i 2 ^^-r 
[0016] mzicmm^L^mis.^-fo cvmrn 

«IBStlh7>yxf («^. T F T £!¥.&) 17ai3 
o©^ ItCT F T 1 7 b , 17 c. 

i 7 d±-£©TFT*&fp-r-5y--h<i#su 2. -en 

50 > 1 5 aty-XM^*^^ 1 HCfcoT 
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ffi!£ZinXl>Z>. TFTl 7 ttSg-T-OSSfCioT i>%t 
iT?#zSiI. L ow-C^jiife-So 

[0017] m^xzvwnw&ttirZitmMc^^x 

f©At^liilOO(im. «J2 5 0 MmgSf*0. 
1 0 ox>?5/¥13.*- V ;u©afg£t#-Sfc#>©v 
xfi^H 1 1 Kii^&1iS£ffi««^fe;Rtf*1-gPS^^ 

1 6iC*fO 1 m Afcjffif iCttV-* F7-f'< 1 8«*S 10 
figjSl 0#>6ms£fil£ 1 MA^^Ti^fC-TS. 
[0018] aRtfrwy- 1 fCT FT 1 7 ifi 

mm-rzm^. y- vmm&2 laz&mMvmn&mija 
u ^mutrcaMKy- hiw-^m 1 2 a uzimmm 

[00 19] cntC«tD. «F5ff <C©W"Cttlf?S4 
tC*Jl»T»« V-X<1-^«1 1©SS6EjWTFT 1 
7 b. TFT 1 7 c«ri!D-Ciii*rtSI5tC^tiS. 
©m»SSS«TFTl 7a^It/tELgiiSl 5ai 
o^Ai-j-CCi-SO^fibSfcSb. TFT 1 7 aCC*> 1 u 20 
AtDm^*^n. 3>7 r >"tM 4 a&C«C©B#©y- h 
lE^Ol^taStiJ. UNjiiRMWfc&Si. 17 
d&mmis. 17 b, 1 7 ctt*#fflitt4)t*. MIR 

mrn^^^-v- 1 4a{csijwcif(cs^>t i 

7 a{Cifch,£«iteWS3e£ft. E L^T-1 6 &K. 1 /xA 
©SStfUiSttS. c*i«:±9tf«EL*?*»)t;3-li& 

[0 0 2 0 ] OS*). y-hflH9ttl ZaiTff^ 
(ON1IJE£EPfln) if SCifCj^TFT 1 7 b*5<fc 
t^TFT 1 7 c5rj!0t\ TF T 1 7 a(CE L3R-TT 6 30 
(Cd£-r-i#^fii4^o TF T 1 7 a©y- hi FU 
4 >Rg£?Sfrf 5<fc"5K:TFT 1 7 b#*>U 

1 4 cciuieiiijijffifc&fc-r j: ^KTFTna ©y- 

[002 1]Sfc, =3>f I >tC (n^^l^) 14B 

iU, TFT©?t >*;^S*fflC^1ifigfcF!l^3 
n>y>1f 1 4<tJ3'MSWr. TFTl 
7 a©5=- + >*JHfIW<b-St<±©A#3i-r^»^-C 

40 

[0 02 2] TFTl 7 c - ftC «fc€.»S®T*PA 

&*5. 3>y>+f (3>f r >-9-) 14©A#i*«. 0. 
2pFJ^±2pFJitT<!:-r'SCi*5J:<. *Tfe3>-r 
>1J- (=j>7 r >-^) 14©^t3tt, 0. 4pF£Ub 
1. 2pFt(T4t*CiAUK 

[0 02 3] 3 >f r >-f- 1 4 &m$$&v> 
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figrn k j: s e l @©^RS<as3ti^*-r & . tear n 
a^srrsi&fecwiSE Lm*mtj:zfc&imt$>z>. 
■£<Dtc#>. &&<Dffim-?zmmffl<D&m7n®.mt 1 o * 

Hgfrfri&S,, l/fctfoT, n>y>lM 4£C©fgi$ 

fcjgfis-r set «^p^fS]±©fc*K: i «r 

[0 024] y-H^HEa^Ti-f^ 
(OFF^EEfcEMn) . Mf-Sfi* 1 2 b *T •/ 
yiLT. ffijS©S£ia5^*mfe^l©TFT 1 7 a 
fttfiCE LST- 1 6icgjK3tifi:TFT 1 7 d^tfic 

[0025] ^l-rti-r^r^TFTap^ + ^^ju-c 

TJCtb^bT^brVf «SEE#:*:#< 

3"S&©f«:&U„ N^-e >*;l/©^TiffiSL-Cfccl: 

[0 02 6] T F T 1 7 b . 17c ©@tt 

TMtJjSU *>-?Nft^Wiil. TFTl 7 ate 
MTFT 1 dteP** >*)\,-emf&-?2>£t&$f&l> 
l». H8«KPf 1 t>^l'TFTttNft>^l'TFT 

^K^^-SEL^tC^Lrt*. TFT17a4Pf 
[0 02 7 ] ^OEL^l 6»2o©$-/5 

FT 1 7 b&6C«CTFT 1 7 c ^ONfi C tlCj: 

o. y-xt^i i«fcO^©«^i i#*#&*n 

-So CtlKinFT 1 7 a«y-h<h KU-Y>^gi^ 
Stl/ctJt®iJ&0. C ©T FT1 7aiTFTl 7c.S 
ilD-cmSSl 1^*15. SE-pT. T F T 1 7 a©y— 
h-V-X©mi£« I l*5z£tt£J:5&1IJEV 1 i% 

So 

[0 02 8] S&2©*-( 3>y«TFT 1 7 atTFT 
17c*SHD. TFT17dA5gi<£^5>y-C&£. 
TFTl 7 a©V-^-y-hW©mEEV lBSflSn 
tc&£ttj:2>. C ©*§£■, T F T 1 7 a ttSTtCfiSfO^iS 
rtt^-TS/c*. I l©m®*— ^i^So 
[0 029 ]ft*$. TFT 1 7 a©y- h iTFT 1 7 
c©y- Ki|H— ©y- hfa^ill 2 a^SML-Cl,* 
-5). 1/#>U TFT 1 7 a©y- hiTFT 1 7 c©y 
-h<t*S*Sy-hft#i^l 2(cgi^L/rfc<J:t^ (T 
FT 1 7 biTFT 1 7 c £&ffim<<cMW-C& Z <fc^(C 
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(01©MJ2m5). TFT17a©y-hO 
ON/OFF$-fS>^iTFTl 7 c©y-h©ON 
/0FF*^S>y*ra!SIJfC*IJ®J-fSCiK:J:9. TF 
Tl 7®«6-o*(cJ:?.ELSTl 6 0fifi«l^7-; + 

[0 03 0] Sloy-hfs-SfTfgl 2aif20y-l- 

2 bi£*=jI&CU St3:fe«fcO'SI4<DTFT# 
PiS-p/c^mM (N^t^iP^t^^) i"T£ 

[0031] c<om{^mm<Dmm-cn.i> tm 3 ©j: 5 
fc&5„ Tk^mmmnHDicKtmLxy- h 1 2 a©y 

-MIHJffl)fr5f3 2a«;a:T£o C©i#fC. 3>t 5 >-9- 

1 4cc^m-^«ci£:D/c^iif35ssa3n-5>. -e-L-r^© 

*¥ls)»3(i#<Dm)(c c©iliRtT©A#J8Ra#**:b 0 y- 
hWm^3 2a«At^±*iS. **l{C*n6LT:*r«E 
Lsfi^l 6 {COfcai* T F T 1 7 SrPlilStt £fca?>y- 
h 1 3 a©y- h*Wff#3 3 a «it^T* s S. CftK: 
J: 9 S2S&*&^ 4> 1 5j!p63>7 :: >-9-1 4(ct&D/c^ 

SK*swtiE l*^- 1 6 (cian-cMts. * uty- h 

[0 03 2] 1/#>U IBSOV-Xf^Rl HCfctlHigl 

sa^<t-tcj:.5»#iEga2 o*5??ats. v-xmnm 

1 HC??j&Sfi2 0##£-fSi. V-^«^»l 1© 

*stl»JSn-5. flEftffi&cJ:9PgtaSt^;Hf c© 

SiSfftatf/J^^Si'S^i***). jfi^WJKB* 
Rfl#*>*>.5 0 09*«IB8i«»s 1 0 0 p F . Ett&3n5 

oo*-a©b#, sssjsi o©m^ffi*^ts-a-/ci* 
{cv-*M-sf«i 1 1 ©mssfif&tfig* 1001 ©misfit 

&0. 2 4 wA*>64 0nA^{t-r£©«:£>g#ll#|g 
«3 0 0 m«-\ 40nA2»e>0. 2 4yA^{tf£© 
{C£>Sfe^«2 5 0 

[0033] i&wMmm-et*mt(Lmm$>tcK> <d^m<d^ 

1 HCiSn-SSiSfil^{S^<!:l!!lS5^m-^ ; Sr##CO/ca6{C 

1 na©©'M$ra « 3 0 0 u 9 

2 0#©Jg^l 7U-AB1 0Hzg&T*fgl&3-t±-5<& 
S#2>r>. TFT 1 7©^7«Ftt(C«t-5-C» > 3>7 ; > 

•9-1 4©H?S5»*^{tU ELSfl^l 6«:?jKnsmijs*5 

[0 0 34] ^CtCOTOMtifcfcK, @4(C 
^"T J: 5 & y - xflHftft 1 l KjlS© n fg©Sife*iI?iS 
©l/n«pME|Jliirr*n«f^UXlB»*«fflr*. C© 
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K n <8©*&fc*ftr iWtSE L S£^«: n {g©*^* 1 ^ 
ti**:*. y- HMMf#*5 3 aifr-SJr^fcHtfjU 
TFT 1 7 d©*3M#IH*Vn«:TSC£K:J:»J. 

e ljrt- 1 etc l/ncDmmtcvtmzwiBLW-mna 

tt&KH&tt L t » «fc 5 tc-T -5 . 

[0035] 1 1 <Dm&tim<ticw?z&f 

10 we*v. v-.xflH»tti 1 jcsfen-sasa* I i^TSi 

t=C • V/ir*-S/c*m^fiI5:l 0{gA#<T-££ 

c it*W*fflS6ft«:«r4KWBl36* 1 0#© 1 

<-C#-5. *fclJV-XgI2 0**1 OtetCfcoTfcjJf 

«©assEfiiK:^t-c*st(r»oct47nr. s^r, jg 
iftfii^tiJjn stsci £ . 

[0 0 3 6] A^mSS^l 0ffitc-*-&£Htt7ttift& 1 0 
tt&ttt). EL©H»fl»*l OffifittiteabffSOlllS* 
t#3/c&&C> 0 1 ©T F T 1 7 d ©i»j»Bli8£fif*© 1 
20 O^OltU ^SS^lO^lincit. 3t 

[0 03 7] 9 , y-Xf^I 1 1 ©*&g«2 o 
©3»ttWI*+»{c1ft». fr5£©*MEl8*Hi*©TFTl 
7 aJcyay^A^tf 5fcs?>fUi. v-x K9-fU 8 

c©j:9cc**ft«at*v-^«#«i i (citric© 

» L A^ temtfttf E L 1 6 icffitl tctX.lt. 1 

o^oiisr^oy^A-rnn s*s. i o«©«6*j 

30 E LJR* 1 6 KlSKtl. ELtf 16B10 fg©»Sf^ 
*t4„ ^©^»K«c-rs/c*fc», 
CcSK*iSB$lffl* l/l 0(cfhKJ:i<>. C©<fc^{C|gS6 
-TSCitcif). V-X(f^ 1 1 ©SF*gfS%-HJtc 

5tftm-c^aL/. ^©^^laws^sci^-ctrs. 

[0 0 3 8] 1 0^©^ijfefii€:iii*©TFTl 7 

a GEilKtta 1 4©MHF«EE*»5t^Tl> 

5) CC*#ji*.. ELt^l e©*^^^ 1/1 OiC 

■?Zi:Ltctfztiit—we$>z>.m-£ic£-?riz. 10 

{£<D'®&mZWmDT F T 1 7 a CCS^jA*, E L*^- 

40 l 6©*>NFlffl«i/5{cL/r€>J:c>. a»tci ote©S 

SSfii*ia^©TFT 1 7 aiC«^ji*. 
*>B#H*2fg«:-r^«^*>*-St , *5 J 5. *»BJ«. 
■5g^©Si* ii*m^*^fii«n©fii(C L . ELf^ 

i Bfci^n-ss^ra^SiJcorigtt-rsciK:!^® 

*BJ*ffl»-C«^^a«:-r5/cJ«) > Nfg©^ 
SSfil^iii^©T F T 1 7 CC*# ji*. E L*^ 16©* 

■ynf&Z: l/NStc-r-siu-citt^-r^. l-^u. cn 

(CKB^-T -5 &©•?»& < . N 1 lS©miJ£fiI*Hi5S©T F 
T17{cS^jX^. ELf^l6©*>B$ffl41/N2 
50 (Nl iN2i«P&£> rt.fcOCittm^^-C*) 
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ft*?, rnx-rzfflmmmmicmz-rz&oyc « 

fto. 

[0039]*fc, &W*®miC-?Z>tc&> 1/N*1 
F ( 17 4-J\>¥&tcit\ 7U-A) £gi£(cbrc© 
1 F*l/NK-rSiLTSi^S 0 1 Bf^T 

( 1 H) ) Sfc. ^fi^fcj: 

C*liCBB^-r£fc©-eiiftt.>,, 10 
[0 04 0] ELS^IH, CRTO<fc 

[0 0 4 1 ] #f£limi. 1 F/N©WPaOK/cW. E 
etCttHtefttfU ffc©^ (IF (N - 1 ) 
/N) «*iJfr&iJfci*ftt». £<Dm«ltt*:9mLmffi<D 20 

C«6* (MKSct) tt«££ft£o Unlr?- c 
©nB^a5%«ttT*S iitOM»Stf#itt< ft QRH 

@&©*-f>*n 5» *«t&fe££:b6ftP. Ufa** 

[0042] mikmrn'^wm-stt.. y&m&-*zm 30 
(we.) \%w.£imK.m$2ftz>. \stcifi->x. 

i^f-fi zgKic v - xm#« 1 1 KEparr 

tfc^o-c. MMX (M*^ftt'©P^«^) 
[0043] a 1 ft <t*{C^-r^|§(DE L&n^*;!/© 40 

ilifiifliffc-ctt. ®&y-£W:3>y>i>-i Aicmftzti 

tt,>5. C©n>7 i >-y-l 4©^^EK?PtI&-r4^ 

4el^i etc*?, vtcifi-ox. wm<f-*\m& 
m^rt* ;u© <fc *> tcxgzmmic&m 3 nr t» s©r Wft 

[0044] #2^1*;* ^ v ^> ^©T F T 1 7 d ft <h' 
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J#$*vC I, >-*>., WoT, ^CO$-/S>mFTl 
7dftt'4t>?t. ELt^ 1 6 -e 

wwcttjswdA (n*^fti©w^«^> 5 
i-r •siRgKfcc^r tiisg©^ ^^o^ 

B*S£b>. £/c. ^FKI«lf*5g ; Sr*i6T.S^«>ftO>fcto 
©WM^'J^^FST"**.. ttc. WgELSfl-7-1 6tt 

n^Epjjn or i*hmc$ *> i xvmM&m < issais^ 
(MHtCT'-t**. EL^*;i/ft<!:) ©Rnaf^sffiiii 

[0 046] fciiB, y- Mt#ISl 1 2 b HU^mM 

a^AfSfflt* lHt*0, E L«^SIS©iB3Rtf»« 
4>ft< £i> 1 0 0tTtLk-c*-5©T*. lFior^geM 
ttl%aT"C*5) tu N= 1 0 ttztttwt. m 
bntttic mn<o s pgis 0 pgin 1 & v - xga 
*2 0 p Fggr&ntf 7 5 /i^gg-e^fcrt-s. c 

2M^©EL^*!Br&fttf?b-AJI#igE 
^6 0Hz-Cfgiftr#SCi^U-CC^„ 
[0 04 7] H^AM©«^@-CV-^SM2 0#* 
fr< ft-5^«v-xmg£* 1 0fg«±{cL-t-^ti«J: 

• 12b (TFT 1 7 d) ©i»ii»§|tfl* 1 F/Nitn 
««fcl». CtltCiO^Uf . *-f-ffl©a^SISfti" 

[0 0 4 8 ] jyiO^^iC. TFTl7d4***>1" 
-SB#H (»1F)©1 /NCWt8IByeW*>S«. ffe©W 
IBI (N- l ) /NJBIBB*7 3«n«. I F±#(D¥-i$) 

Hi^^^^L/r l<^ffiH*5iij®^(*© 1 /N (^Bi®?r 

lit*) *^rrbr(,i-s*r&.5 (CRT-CIt 
urc»*ttHBiB*fr ()Kffi«c«iia*-c*s) . 

[0 049] C© 1 /NO««a^«W7 

l*508tc^-TJ:^tc»i2 l©±di6Ttc^Ki-r-S. 
T&tmvtt. 1 F/N<MHIffl©IH«W. EL3g-T-16(C 

w«3D««n. ffe©sipa (if- (n- i ) /n> Emit 

[0 0 5 0] C(Dj»B»T«l FCifclMf 8 -** 
^7 1. Ha^n (#£*T) 7 2*5g|0igL^3tiS. 

OEL^**) r«. 1F©W^. Bi^fc^-^*! 

itLxbzvmticm'arzct&xz-r. trnxr*. 
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<fc5&c, 3>h7XHST^« *fc, IHc^fJ: 
5&CTFT 1 7 d£*>* y&fi^&fcWr, MXikm 

zmm-rzcttf-czZo chB, ^>^>if i 4 ten 

L*?16 &tiftT#>5*>£ T F T 1 7 d ©fflfflKC J: 0 H 

[0 05 2] l/c^ot, ffl^m4l8lf5JS^<bU 
ttlr>«te"Ctt, 1B**«JSW*TFT1 70ffl»CCSC 

ttl lfl!>SF*««2 0©IB»i»*L. fi#«c«*:7n 
^7A^uri^ 0 ^<D±, CRTCcjfii>ltjiijit^ 

[0 05 3] *fc, y-hF^-f^iiBOUfffny* 

[0 054] MfeftCT^A (■HMF&j&»#ffl) 1 
7^-;UFB"CttIBffl©±*6T*|nI<fcU* 2 

S^BBf***** 7 2ilfc«, o^f<D^2 

2OC07j^r*J:5K:. y-hffi#fil2a (l)tc^> 
WEE (Vg 1 ) ifiwm^ti. MMttMIRStiZo CO 
B#. hflKNRl 2 b ( 1) CCtt*7«BE (Vgh) 

*5<fctH 7 c***>U TFT1 7d«t7TO-C* 

[0 0 5 5] V-XflHNIl HC^P^AiSlw 
CO^P^AISI w»TFT 1 7 aCci 
or«#&3tl*o (liSldd=Iw) B C©«»Id 

«Eifc9. TFTl 7a<oy-HS^«EEVff3W*« 

o£9, TFTna^P^AlSI 
w*isfc*i-BJ:5K:Vff«E3&J«jestiS. 

tifci*>S5C4#r#*. o*9 % HK®ttff#M£ 

[0056] i h ( i *¥ftMB) a, m#« 
12a ( i ) tcfcw-^mE (vgh) 3W£iansn, tf 

T17b 4 TFT17c#*7U raW^U" 1 4 aCC 
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£ e *fc % V-bm^mi 2b (1) K:*>HBE (Vg 
D^EPJPSn, TFT17d^>TS. Lftifir> 
X, Ie (= I w) 6*Cifcft, EL* 

e#^py7AStifc«« ( i e) ?£*rrs. 

[0 0 57 ] J&hft*. «W«:felttWLft:««^py^A 
L3R«?1 6&tS£ft&m*£I ete, I w <fc 0 fe/hS < &o 
10 [0 058] ^f, TFT<DP^^>*il/©«lftCCO^ 

tbmb**"*. p^ + >*^TFTt** r - h»t«ev 

(V) -CH3S£IC*:7-r*. t>t«TFT(DW/L 

LtfB/124M& *5<fc^-3 (V) *rtt % 

( I dd) «CT<«^t?*S. -4 (V) 
4. 5 (V) MA©«»**flfe*lS. 
[0 059] t>51 olS4$att, 

^(0«iFiH<wSf«ma**ft s. t f t i 7 b ©y- h - 

20 y-XJS^raCC^fi^*^. C<DS«W\ TFT 17 
b<DW/L**6/6 mnO^y- h<D*te. 0. 0 
1-0. 0 3pFgfiTC*-5. C0n>f>^0gM 

[0 060] lB3R*Ja*5S*i*4. ^-HMIil 2 a 

•st, Ht*§*i 2 a©ifi*««a»s. com 

[006 1 ]*(C, TFT17a#V-^F7-fAlB 

30 MMffiCDm^. T F T 1 7 a *sSEr*«<Dffi»/hS 
-(?5ilt3 0nA«Tt*^o C<D<fc 5 tt«ft-Ctt. 
V-XflMHBl 8<D«F£fM* 1 HfflHIrttC+^CCjiS* 
ItSCiOT^ft^o Ifc^ot, V-*ffi*MR18 

[0 06 2 ] L/c#oT, TFT17a«EL^16 
EL^l 6«3fMfiIJ:0«>BJ^<^7fe*r^o Ofctfo 

[0 08 3] IH, y-Fi«il2a#*>«E 
(vg 1 ) *6*7*BE (Vgh) ficXfb-r&fcab. S 

ECC->yh*rSo Ifc^ot, TFT17a^<li£ 
(DHWSEiiJBfi^Kl^P^ASti*. o*g % EL 
50 $n-5o *<Dfc», *JB»©ELam/<*;M*JR»#* 
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[0064] MAlcmttZnfeWOlxZWmirZJf 

se-c«. e lsit- i 6 icwm-r^mMi)^ < & o . ^e- 

©fc«). E LS^F- 1 6 iC&£.T fcS. 

htcw^x. y- t-mnm i 2<Dmmmi>^< o«cw 

tiff. EL^1641i(i^i:i*5-Ct&l>. y-h 
1 2 O&tifiltf < * 4 i . 9E*lft»«n«^ L 

£Lk-?W**&&. LfcjPoT. %BJT«. nK2£U: 

[006 5] ifc, 0 1 2<D@38K:ot,vrfc;W ;>^> 
^12 3b%#il, 123 c, 123d*»jl-T 

123 c. 12 3d £#z£jt. 1 2 3 b£iga3l±£ C 

itcfcoswssi 2 5(cs^.6nfcii^fKj£G'rmi® 

^1 22±0ELfi L l 2 lK®S4St. 20 
[00 6 6] L/c^-r.-CV-^ft-^CC^nsm^N 

tc. v9-Zyif%=f-\ 2 3b©l7U-A(D«jiB#ra 

J&l/NtC-rSCi-CELJR^lCSKtlSl^ia^l 

A© l/NfCfeSCD-C, 0 1 2CDIUSS«:KL/r4.PI®<D 

[006 7] #2£BJw:^&iSwmji£ 5 * < =PJffl L-T . 

n. y- Mf#isi 2 a(c^>^E*5Enaisn6<t. y 

^3*14. »«C. TFT 1 7 aOy-hMHPWEp&lffi 
r-r ^fa-eas©-^ TFT 1 7a**J:»)W*«*-r 

T. y- hm^Rl 2 a{C^>mff*^n»D3n/c<t#© 

[0068] 1 H©»mstg. m^ommn mmviz 

ft, y-Mf#i£l 2 a&C*7HEE#EPfl!]3ft£<!:. y 

- hft^i 2 atctt. vghmii^Enjjnsn. 40 

MIEAi^tS. C©3Si*&Wmi£ic<i:*3> TFT1 
7 a©y- F^miE^S«©ll*^SJiK:SijaT4. 
[006 9] JSUKDJ: 5 K^BjJtt. y- h ff#jfg l 2 
a©^JI^lb£3?i*«iW!gS£:ftOTTFT 1 7 afCi 
J&U ELt^ 1 Qlti&il.Z>fgmZMWC-Ci>Z. C© 

[007 0] ^Sfrt, E LiPST- 1 6(ce«^©^*^ 

E3^©mifotfi£ft£J:5«:TFTl 7a©y-hi§B- 
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3HP1 6ccifcfts,, 

[007 1 ] S4KS^-T4n^©>'^X*Enfln-r4^ 
StCtt. EL*f 1 6(CEPttJ-r-5^*i^:*t^ ELf 

■fi etc^t&fiafc^-r/cjwctt^ tft 1 7 a©y 

1 l©Hft4>ffi<&£. 
[007 2] Lfc*iiT, &mm-Cl*> Vg*5<gl^fi 

n = 1 JiLk©*i^tt. n= 1 ©i«^£itl&l<T. V 
-Xft^fifg 1 l©^{4«i6<feo-C^.5^6E3^«S 

«tfft]T-5. Ltc&ix. meicmfrt-rzxt'x.c. n = 

[0 07 3] 06tCn^>>UX|giai<affla#©n*^b3 

©»ffiit£*LT 
[0 0 7 4] C©06 3!P6nttU«±6iyT©KJ{Cjl^ 
(n= 1 ) J;f3iSSS*5iS<fe-prt,>4C£*^*^ < , L/ 

5&>U n#61iLh<b&.5£. MtttfiTr*. Cft«. 

07fc^T J: 5 icWtSE Lf^(cd*5S»i^-T5 

«9, JHtt«««:»-j-Slfi3lBBl**«fiT"i-S> . CCDtc 
«>, n < UmmE L EnftIT4m^A# < 

&9Tr^££W8^Lj^Ili#©fl#^#M<&9¥ 

[007 5] Cft<fc <3 . W«E LJ^©|g«>&«n*s 1 

«±6 y.T'wxmW)Z8im-r % t^mwmnmictt-? 
frxmm-cmmzmfrs-rzt . n = 2 wiri^^a 

[0076]lfc, TFT 1 7 d?:^>^-7-r4C<kfC 
<£»K E L^-T-l 6lcS£n4miS«^->^7 3n4„ t 

-> r . 7 1(^8 vmmt zjz^cm 

(DUfttt EL*^164t7l tcffi®-C3b 4 . 
[007 7] Ji*^SP 1 6 ^illffi©^^^^*^©!^ 

«2o %y.±$> h t . mmwn^.mm^m±.t . 

^c5 0%©B$<t-r4C<t(cj:0%#5a)*«SiUo 
mM^16#2 0%£IJ, N=l. 2"C*S. 

2W±6fe(T«tt*n«<fc^„ 3 N«l. 5feU: 

[007 8]Aj:*j. N = 5?:MiSi7U-AU-F© 

^T. Jf$L<«. N«l. 2«±5WTi-rti««t 
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l> e 36C£te, N«l. 5«±5OTi1*5CiW^ 

[0 07 9] ^ffl©giCl (I4a)t, T 

FT I l b<E>y- h - V-X^S (C 2) (Dltmte. C 
I : C 2 = 2 0 0 : l JtLL, CI : C 2 = 2 0 : 1 fetT 

€>c<btc<ko, ia*WTFT i i accafcnawata* 

[008 01 19 5 5©4>fc < i 1 

^©0S*JBl>fc«n&g9 2CC«i8£g. T>7^9 

i|S3f;K: Ufa &©"?*&„ 

[008 1 ] *^A*;U9 2*«WWS«ci-(OflMH3R^ 

tcHSST-S C <»:**«$ L-t* C ©J; 5 {C — 22JC F 

7 ^ a- I c 5f Sg4 3 27 'J (tt&) <fc 

p**. mm*, mnfflrnxmic*?-- v yu** i c# 

fc) . HS©4M>S£i#^ilS©^i>K&£J:^Ksglt 
&*s. y-h K^-Y^HSS^iSS^y^'J^^* 

* t > «<ss* y ^ y =i >&ffl5& <t"c 3 y -©m^r 
■caetcitfia^Rjtrs) . 

[0082] -fiance. j»^ss&i*©it««^^at? 
®izmja s # s iass©»i^^^^!*^ < & s . * s t » « 

EL^l 6(CElWlI-r-SSE (SiS) il»B©atffc**3K 

&£9^fe&£^<Tr&c<t«-c#&i>„ commie 

[0083] 09-rl^BJL/fc*:^BJ©^mf§-C«@m 

on>at»39*. g^©Sfflij(cccD*^7?:<iAri,^ 

{*> S?7niSffi9 2lcm.m?&Ztifi~C%Z>. CCDW 
7©i®^f : -5'li2 4tf* h ( 1 6 7 OTJfe) . 18fcf 
? h (2 67Jfe) . 1 6 t** h (6. 57?fe) . 1 2 fcf 
» h (4096fi) . 8fcJ* F (256ft) £*-A;fr 
9 4 r^] <5 S C <h # & o 
[0084] «^f- W12tf 9 b&±<D&flt. m& 

©lii^-f ^F*3^^*y©^fifeLh©^F«< g-^ffiffc 

[0 0 8 5] El 1 CC^-Tct^K:^?rN UStC 

UTEnttJ^H* l/N2£tSitN 1 >N20Mi*i 
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«3»a&a s ±#rr-5., wu*N2 = 2N i 

tt]B#«l©IWG6£^* SCiKiD E Lm* ©¥iS«fg£ 
(c^-Tcfc 5 ftj«^$8fBSftfct>-c3t^*;U9 2 

[0 0 8 6] C©M^S»+-A^9 4K,J;0^tf 
10 fg^gi L-C©^niBMi. ^Hj^gi ^-co^lliffi 
KSJ <0 WZ- Z> C t ifialffirC&Z . 
[0 08 7] L2»U MHJ*SgiLT*iJfflL<J:^iL//c 

ftifcJ:') fcl«t>fKfc£EPflnU igiW$ffl£i9W&C<iSC 
«fc«3 EL^^CElUnStl-S^m^^LTl^o ■£ 
Ct?*-A^9 4tCj;0M^^WSlf-SB#ra ; fe^b$ 
t*S£EL&CE|1to3ftS¥^ifc#fiJjnU A> 

20 9 2 ©» fi#tt»n-r & „ cntctoi^-h ji/j^jjs* 

[ 0 0 8 8 ] H 1 0 B*aTO©»«©^ %©d>tt < t «> 
l-o©?&»*m»;fc«7S8EBl 0 lK8Mfc«#A*l 0 
6 £8MR«#*&aieIK 1 0 4tiO^B. 1^1077 

[0089]110OfU b'tB, iBBW^ffi^^K^ 

iA-*A9 2©*MK^*5^/ c -,-cK«-r-SC: i*B5F 
30 itr-£C<b#il-o©@ffrc&.5. «S7^;UA©«®tc 
«A I R3- \-ifi&fS,£tlXls*) . &tc> 
^j»ll-r*c4«:J:»)a^/<*^9 2«:j^©tt» (J* 

[0 09 0] «S7 ^Ai«m^**9 2«Kt-X 

nci'^Btflj-r^cittcjco. — «©^*5ieg$nsj; 

&dSP£ff^l/. C©i£!itg|5-C*^>'^^;l'9 2 <t«^7 -f 

40 e^-rsci^rpsiiTs. 

[0091] sfc. §g7 ^Ata^^A9 2 rate 

©3feM^j=&i3g* fc«aA-r set &3&jh#* ^ 

[o 09 2 ] mm? -< jiA^Lxa. :j<y*-^^-h 

so VA7^u <«) fti'*if^3n5. -e©ffei>^x 
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TV>?tilS§7 4*1* (ABSfci') *fflt,>5Ci*t 
-JHUJIi. Tt"))\sffiff$-C0. 5mmJiLt2. Ommfel 
[0 09 3] $/c> -f f-^ >^ 

[0 09 4]@iffitt4 : 3t l cmm2tl&b<DT'iZt£< > 
7-< F^Tf^^U-fTtJ:^ «?Mttl 2 80x 
76 8 ¥v h Zt±i>m&L<<\ n 4 Vmt? 

©£-< h;l^#iii£:7JU;*^y->^Ui?t<brt^C# 
S„ ^W©i?.?iJ3 0 0 cd/m 1 (*>f r 7 

<IJ, ^^*;l/©BJJ.5,$&i5 0 0 c d/m J (#>-r 

h^jiS©^-vn>^litc®L/fc^^3 (2 0 
0 c d/m 1 ) ^t^Si^K^fjmx-f 

[0095] 

■5. £6KS»£*^l/'rt,>-5'2'('> K«?5fl£W*5 0 0 
c d/mHcUr. -£©fS©g|S#-&*2 0 0 c d/m J CC"T 
ZWLfebmMOmZ. ^Ufg^^-Y^^U-^DPS 30 

[0 09 6] ^wolSte^lrstt^ufc^wsffiti^ 
^, as^ins©-*-*-* phs. m%mm§&*.te£v 

SfflTS*. 40 
[0 09 7] ^»Kv»h 
f ^T'U-f, I^-^-f ■fXT'U-f. 

£*(c t $> s t, > hmiw r & -5 c <t 9 * -c a 50 
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l>tt K » h v h U » jrxtftCJBtitU C*i 6 

*iwr»ci«:j:i)eais**s-c*5. 

[0099]**;. X*tt<MBB4l/Ttffl|EL^ 
**l3^W»-r**. RGBOF? hy 

? * x&cpgjg-r s *>©■?»& < . **fi-? h y 
[oiooiifc, toas&r&mwi ?f5^nct>« 

&E L*^g»*r3»-C* S„ E L*^g (^ -^7 
[0101] 

[0102] &*s. *»B*ffl«,»titf. <atfi«m*©t» 

[01] *^Wcr)«^g©«fiS?r7nL//c@ 

[02] *^©Jf^c«fcSiii^. v-^ft-^Ri^S 

[03 ] *¥^ffiwwrt-c©y- h*)jfflnt#©^^ 5 > 

[04 ] N^^u^igsbfcfc^-SEntti-rssdSffliEntti 
B$fa©58^0 

■c©y- hsijfflni-^©^ 5>^?T7FL/fc0 

[06] N^^Vl/^|gKl^fflB#©N©^ti^EPtt]^ 

[07 ] W«E L*^©En^iS<!:®S©RI«0 
[08] ^^(DmTn^^Jl'OmfniKm^Ltcm 
[09] *^©Slifi©0^C*iWS«^J|g?:iffl*3i 
^/d^tt$8^©0 
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[Bio] *&we>nm<DBmia<svzmmgmzmzf- 

[012] mtvmwiE Lm+vmsfomm* L&Ltm 

i o m$tm 
i i v-^mnm 

i2,i3 y-vm*m * 



ftm 2003-150118 
20 

14 

15 ELmaa^ 

16 W«ELSR^ 

17 TFT 

18 V-*F9-f'< 

19 y-hK7-f^ 

3 1,51 *¥P»l(t-^HD 
32.33.52.53 y- h ft|0P{§? 
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680 680T 
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